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FYITENTCH—Z XY HRftikE

NTC Thermistor  Specification

1. E FAEEE Scope
SREARKRE . —MEEAORERINANRPEREMERCEASNSD NTCH—ZXYICDVWTHELET.
CORRDAMCCERDOHZEICE. SRICHHATEB T 0,
This product specification is applied to NTC Thermistor used for temperature sensor and temperature
compensation. Please contact us when using this product for any other applications than described in the above.

A& Specific applications

- BRA#28 Consumer equipment :
g B, N\, TORBEN A RUIAEDRE (CEEN (CHhhD S7A0WHES (R T= 2 Rm
Products that can be used in consumer equipment such as Cellular Phone and whose functions are not
directly related to the protection of human life and property.

- 2R Medical equipment (GHTF Class A and B) :
EBRI%E0 S5 X GHTF T Class A KU Class B TRE SN D EZHEIR C, DD TOHEEN Ada RUBAE
DORE(CEFEM (CHDD SR R ICERTE SR m
Products that can be used for medical equipment regulated by Class A and Class B of the international
classification class GHTF and whose functions do not diréctly relate to the protection of human life and

property.

BRI & Unsuitable Application

- B4#28 Consumer equipment :
FREMEDR - AV B3R - 1B{EHEES - PC BiEtEs - SH1EEs - ERDO/RY MESE WL\ o RS
Consumer equipment such as Home Appliances, Audio/Visual equipment, Communication
equipment,Electronic Data Processing, Office equipment, and Household Robotics.

- FEEZEMEER Industrial equipment :

- 25 Base stations

- B —){— Server, Datalprocessing center

- BBEBERAIATAIIAS NI T4 — MEBE  Automotive infotainment/comfort equipment
- BEBER/NDAFUA2 /=05 r#2% Automotive powertrain/safety equipment

- ¥R Medical'equipment (GHTF Class C) :
EPRDFI S A GHIF Class C DEEHEE T, D, TOAREEGNABRANDYUIINLEBENEVNEER S
N3 (CERATE SRR
Products,that'can be used for medical equipment of Class C of the international classification class GHTF
and whoseymalfunction is considered to pose a relatively high risk to the human body.

- EEEFHEE5 Medical equipment (GHTF Class D) :
EFRDED > X GHTF Class D DEEHEE T, N'D. TOAREEGHEMDRBEIRICERIT DHETNNH D
ga(CEATESEm
Products that can be used for medical equipment of Class D of the international classification class GHTF
and whose malfunction may directly danger life.

- HERGAKRED [ZEACHIE> TOERSEIE 2] [CEHMNTVDIAR
Applications listed in “For Users 2.” in this product specification.

et A B O®# F PR NCPO02series
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2.7E4% Ratings
(*1) (*2) (*1,"3) (*4) (*5)
EHUE B TE#K EAEE | RRBE | BUREUESR | FR/RE | &XEME
&t mEEE | EBEIST
Resistance B-constant Maxmum |Maximum| Thermal Operating/ | Graph of
s at 25°C operating| voltage | dissipation storage maximum
P/N 25/50°C 25/85°C | current constant | temperature | operating
(*6) | (*1) Range voltage
(mW/°C) %
(@) (K) K| ™A M| g approx (°C)
NCP02XH103D05RH | 10k +0.5 % | 3380 +0.5 %| 3434(yp)| 0.100 5.00 1.5(typ.)| 1.0 | -40't0+125 @
NCP02XH103F05RH 10k +1 % | 3380 +1 % | 3434(typ.)| 0.100 5.00 1.5(typa)yn1.0 [ =40 to +125 @
NCP02WF683F05RH 68k +1 % | 4250 1 % | 4311¢typ.)| 0.038 5.00 1.5(typ.) | 1.0¢f =40 to #125 @
NCP02WF104F05RH 100k +1 % | 4250 £+1 % | 4311@yp)|[ 0.031 5.00 1.5(typ.)| 1.0 [/-40 to +125 ©)

*1:25°CFRIEZERP(CT, NTCH—=RYBERZAELFET,
NTC thermistor is measured at 25°C in still air, as a single unit without mounting.

Y- XAYDIEFUREIFEZRIEHRTI .
B-constant is a constant representing the resistance temperature’ characteristic of NTC thermistor.

CERABIMEERE. NTCH—=XSEEN 0.1°C AT DENMBERADET .
NTC Thermistor raises 0.1°C more by maximum operating current.

NTCH—ZRHCEEZEMITDENTCH—_SXIBFE# L. NTCH-—ZXSIBHORENLEFUFT,
NTC —=ZRXSYBHDEE LRICK D TNIC = XIDRENMERREEHFE DO FRZBXIRVWEE TITE
A<rZEw,

NTCH—ZXRHIDBREN LFTDE NTC B X IDIBTUEN A T DCHEMENKERD. KRREE
UFTH>TENICH—ZRYBEARDRENMERREEEZEBI CRARET DENNHDFT.

When voltage is applied to NTC thermistor, NTC thermistor generates heat so that temperature of NTC
thermistor will rise. Please control voltage not to be over the operating temperature while temperature of NTC
thermistor is rising. When temperature of NTC thermistor rise, the resistance of NTC thermistor itself will
decrease and make heat generation of NTC thermistor be increased.

In this case, NTC thermistor might have thermal runaway over its operating temperature, even under its
maximum operating«oltage.

BRABWEFEEJ S (3 NTC U — =X FEKCENMULER. BEHERN 0.1°C LRDEETY . 0.1°C i

T TRV LS 2Hicd. REDSAEMFEERRI S IDORRMEFEEUT CTEALIZE0,

In the graph showing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1°C whemvoltage is applied to an unmounted NTC thermistor.

To use NT.C thermistor in the condition of self-heating within 0.1°C, please use NTC thermistor in lower
voltage than thé maximum operating voltage curve shown in the next page

*6 INTC =S5 %, #ES> RTECEREIR 6.(2)88H)DH T AT/RFEIR(H X 12 X 12 x t 1.6 mm)
(CIFALTUTRELET.
NTC Thermistor shall be soldered on the glass epoxy PCB(size: 12 x 12 x t 1.6 mm) with “Recommendable
Land Size”(See Notice 6. (2)) and be measured.

EEARZzHR DI5E(E. HHEFETITHEHRT =0,
Please consult with us on off-specification usage.

*2

*3

*4 -

*5:

Kiz=tt & B ® F FI
MURATA MANUFACTURING CO., LTD.
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BRABWEEERRIFET ST
Graph of Maximum Operating Voltage Reduction Characteristics

—@®XH103
—(QWF683

WO

Maximum operating voltage (V)

/v

@
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K=t & BH O E PR NCP02series
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3. AR M UNT3E Dimensions

l L W T e
04+002 | 02+0.02 | 0.2+0.02 | 0.105+0.035

w -/ (Unit:mm)
v T

-

4. KR Marking

FRIFEUFEE A
No Marking

\
<&
2

izttt &4 B R F PR NCPO2series
MURATA MANUFACTURING CO., LTD.
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5. M#&EME Climatic performance

HRIDIRERMFZ TR(RUET,
MHEAEDFHE (I T ERDOEROME., 5> RHE. BATZESE. EESICTERUHENRIEOWRE
RDFET, BRES, BIRDE FATSEREGHETY,
HENSHINDIBE. FYvITENEOREENEET DEEEUEND D, ZEACERL T,
HECERESNITRE TR I B U CRENRVWC E &R L T IES 0N,

The following is the soldering conditions which Murata guarantees.

For the standard of climatic resistance, it will be covered under warrantee, when mounting conditions¢of,substrate
material, land dimensions, solder heaping amount and thickness of copper foils are in following conditions."For
thickness of substrate, substrate dimensions and soldering material, those are what Murata recommends.

If you use parts beyond below recommended soldering conditions, there might be crack failure’of.chippart. So in
the case of usage, please evaluate with your mounting conditions and make sure if there would be no.failures.

158 Item ERZ Conditions

EATAE IEC 61249-2-7:2002 L .
U NECHRIRFRERSRIEEIR (7S XM TR+ 460E)
Copper-clad laminates for printed wired board(Glass fabric board epoxy)

Material of substrate

b a b c

5> Rk Bt S——

Land dimensions yy J70 ‘EUUKJ_.JH 0.20 0.18 0.23
I:l‘i. c Reflow Soldering

(Unit : mm)

(FATZEREE. BEZ(CRESIBVESHEEICIFATRZMBESETTE.
Please attach solder sécurely not to,exceed solder heaping amount.

E
(FAEEE IX ~

Solder h i t ele§rode
older heaping amoun s 1BE<T<E
e
EES A
Thickness of copper foil H
BiREE 0.8 mm
Thickness of substrate )
BEIRTE
Substrate dimensions SYgpm x 44 mm
(FATZRERR
Soldering material Sn-3Ag-0.5Cu
et A BH O® E PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. I5H Item #R4% Criteria SERZE(TF Test Condition
5.1 | mizEv4E 125 +3 °C DZEXH(C 1000 +48/-0 h
Dry Heat HERNET D,
125 £3 °C in air, for 1000 +48/-0 h
without loading.
52 | M4 -40 £3 °C DZEXH(C 1000 +48/-0 h
Cold HEHRET D,
-40 £3 °C in air, for 1000 +48/-0 h
without loading.
53 | MZIE IRHUBZALIR (R25)  #3%LUA 60 £2 °C, 90-95%RH DZEm R (e
Damp Heat B EZRZALE (B25/50) 1%L | 1000 +48/-0 h EBEHRE T 3.
FMRICELVREDRRNTE. | 60 £2 °C, 90-95%RH in air,
. for 1000 +48/-0 h without loading.
*Resistance(R25) change _
54 | @EHMI shall be less than +3% | F&Z 1M & Ui 54T,
Change of +B-constant(B25/50) change 5 cycles of following sequence without loading.
Temperature shall be less than +1% SRS BE B
*No visible damage. Step Temp.(°C) Time (min.)
1 -40 +0/-3 30
2 Hum/room temp. 10-15
3 +125 +3/-0 30
4 =m/room temp. 10-15
55 | =B8R 8512 °CDZEIHT. RAFERZIBEL.
High Temperature 1000 #48/-0 h EFFERET Do
Load 85 £2 °C in air, with Maximum operating current
for 1000.+48/-0 h.

- FEEEBR(E. ERIZHERS S RTECEREIR 6.(2)58 DN S RATRFERICEIAZMFTUTITVET,
NTC Thermistor shall be soldered on the glass€poxy PCBywith “Recommendable Land Size”(See Notice 6. (2))
and be tested.

- R25 (% 25 °C PO&GEHESMETY .
R25 means the zero-power resistancerat 25 °C.

- B25/50 (& 25-50 °C P O&EHEHELDEH UIZIETT .
B25/50 is calculated by the zero=power resistances of NTC Thermistor at 25 °C and at 50 °C.
- AHEBRREREIEP(25 °C)[CTh MERAEL XTI,
After each test, NTC Thermistor should be kept for 1 h at room temperature
(normal humidity and‘normahatmaspheric pressure).
Then the resistances (R25/andR50) shall be measured and the appearance shall be visually examined.

et A B O®# F PR NCPO02series
MURATA MANUFACTURING CO., LTD.




Document No. JEWB01BR-3700F

AEC-Q200
Non Compliance

P7/ 21

6. HAEY4EBE Mechanical performance

No. 188 ltem #4% Criteria sBERSEF Test Condition
6.1 | (FATZITHE | IHFERD 95% U L ICYINBER | FATTEE 1245 5 °C
Solderability | <IFATZHMFTEBELTLD I &, Soldering Temp.
(FATZ : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be PN (i=d 1] :3+05s

covered with solder.

Immersion Time

I FEBHRENDFAETRET D,

NTC Thermistor shall be immersedcompletely under
the solder meniscus.

6.2 | (FALTHEVE |IEIBEZEERR25) +3%BUA | (FATTEE : 260,45 °C
Soldering B EEHZ{LE(B25/50) +1% LA | Soldering Temp.
Heat I FEMMDNRCEUVERED | (FAR : Sn-3.0Ag:0.5Cu
Resistant ZNA Py Solder
*Resistance(R25) change ﬁﬁiﬁin Time 1101055
shall be less than £3% | ww— =iy irm 5 s
-B-constant(B25/50) change IHFEBNENDPFARTRET D.
shall be less than +1% NTC Thermistor shall be immersed completely under
«No visible damage. the solder meniscus.
FEZE(F Preheating condition:
JRERIC 150 #5 °C T 3 min {13,
Temp.;, 15045 °C, Time : 3 min.
6.3 | MK IRAMEZICR(R25)  £3%LA | s T BB S AT2 1T 3 3.
Vibration B EZZ L2 (B25/50) +1%LAAY | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant HERICEUWEEDRVLT & showin below.

*Resistance(R25) change
*B-constant(B25/50) change

*No visible, damage.

shall be less than +3%

shall be léss than #1%

&) : 10 Hz-55 Hz-10 Hz (1 min)
Frequency
ARG : 1.5 mm

Max. Amplitude

BUWICEEB/RIAMIC2h I DEN6h)ITD,
Vibrated for a period of 2 h in three (3) directions
perpendicularly intersecting each other

(for total of 6 h).

HSRXITRFZEIR
Glass Epoxy PCB — |

NTC

Kzttt & B =&

£ P

NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. IHH Item #74% Criteria SERZE(F Test Condition

6.4 | MEAREFE | BEFUERIEERR25)  £3%LA | iz FTREBRERC(FARMITL. BRENST
Resistance | BTEHZEILI(B25/50) +1%AN | BRKAEDHEMZ .

to Bending of |l FEMBDNRICELWVEF®D | Solder NTC Thermistor on Test Board, and apply

Substance BRNZE. force on back side of Test Board as shown below:
*Resistance(R25) change }I;ue}félgs_ple\ed + 1.0 mm/s
+ 0,
shall be less than +3% PN - 1.0 mm

*B-constant(B25/50) change ,
shall be less than +1% | Bending Strength

*No visible damage. RIS ] :5+1s
Hold Time
BRI : 100 mm x 40.mm X $0.8 mm
Board Dimension
EiRit8 : 7 IR #9E R/ Glass Epoxy
Board Material
50
20
hE
l Force
R230 —
L ———F' Vnsa
Bending Strength
45+2 4542
f / I
NTC Unit : mm

+6.3,6.4 HCDVTIE, N ZHIES > RTE(ESBIA 6.(2)58 %) D1 5 XA TRFZEMRIC(FATEATF LU TITUL
FI. Fe. FALLEMEHFE 50 pmTITUNET
NTC Thermistor shall be soldered on the glass'epoxy PCB with “Recommendable Land Size”’(See Notice 6. (2))
and be tested. (No. 6.3,6.4 ) Thickness of'solder paste printing shall be 50 pym.

+ R25 (& 25 °C DT O&EHEFUET J.
R25 means the zero-power resistance at 25 °C.

- B25/50 (& 25-50 °C D O&FHRFER DEH LIZETT,
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- R EEREPRSC)C1hRERAIELET,
After each test, NI C Thermistor should be kept for 1 h at room temperature
(normal humidity and normal atmospheric pressure).
Then thé resistances (R25 and R50) shall be measured and the appearance shall be visually examined.

et A B O®# F PR NCPO02series
MURATA MANUFACTURING CO., LTD.
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7. >=—E > ZJ{t#% Taping Specification
7.1 #£>— 7<% Dimensions of paper tane
E
204005 404041 | 0154040 B o5 ha
/ / # i
| " ( o A
! ) 8 = “
SR N B
""" { (- _.H__IE;:!_ - - {F-- L] = -
|, #0.23  #Reference B
S2EE
T (mm]
Direction of feed
Bl LA
() HRER—RFT—TDF v EFT A DRI, =5(CHN—F-TZMH U THALET,
NTC Thermistors shall be packaged in the each cavity of basetapeand sealed by cover tape
(2) W\ =F=ZF(C(FRFTEN L. FrET« (C(LEHRU CRB/UIHR VA SN TVET,
Cover tape have no joints. And products shall be packaged.and sealed in the cavity of plastic tape,
continuously.
7.2 F—E>J{I%%M Tape strength
(N R—=RF—TRUHD/IN\—-F—TD5| > RDEE (FRDEDTY,
Pull strength of base tape and cover tape shall be specified as follows:
NR—X 5= Base tape 73)\—>— Cover tape
10N BALE minimum 10N LA_E minimum
(2) D)\—=F—T DREHEE Peeling force of cover tape
Py * F
VPt
RIBEAE Peeling angle : 165°-180° S —fiE&M@EICH LT
Against the fixed surface of tape
HIBHRE Peeling speed : 300 mm/min
FIBH#AEE Peeling force @ 0.1N(x)— 0.6 N  ((x): 1 reference)
’hastt A B O® OE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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7.3 7—E> 8% % Reeling
(1) HEURKNEE (T X 22 )Quantity(Standard Quantity)
1 U—)LDUNNERE Products quantity in a reel
20,000 1@ pcs./1 U—)L reel

(2 7—E>Jthed (U—F—8B) &80 (bL—5—8) (CERIEBZIMURVERZRIT. E5(T,
U—A =8B (FHN=FT =TT DEDZRITES . (TRSER)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.
(See the following figure.)

Leader unit

bl Y- ) —5 38
Trailer unit | _190~250 210~250 |
NP | Onimmounting || JCS30T | 290 e

g _
SRR = (b7

X I

I:>

Direction of feed

SIZHBLAE

(mm)

{BU. 20,000 BFRBEDOZECH U TIE. T—E>JTROFEFTETERA.
The reeling specification above shall not be appliéd for the orderless than 20,000 pcs.

() U= —8B (28 D&k 5 EvFULFE. BN—F=T ER-ZAF =T D DFFFITVEE A
The cover tape and base tape are not attached at the end©f the tape (Vacant section)
for a minimum of 5 pitches.

4) V—ILDOFRAIC(E. HEBFHEZEALLCINVLZWGMITERT ., (EHtmE. REES. #E)
A label shall be attached on thefreel.
(MURATA'’s part number, inspectionfnumber and quantity shall be marked on the label.

(5) =—E >R —)L~1i& Dimensionsof reel

1
|
1
|
]
|
1
|
1
|
1 5
|
]
1
®60+1/-0

] 8.4+1.5 -
®180+0/-1.5 _FP:.LIMX'
| (mm)
8. {2l 552 Packaging

HARABICEEDMA LT T,

FlT. HEABICERESIEZIEAULINILVZEHTET,

(fIAftE, TEXES. WARS. StmE. WARE)

The reeling shall be packed in a package.The label shall be attached on the package.

(Customer's name, order number, customer's part number, MURATA's part number and quantity shall be
marked on a label.)

et A B O®# F PR NCPO02series
MURATA MANUFACTURING CO., LTD.
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/\ 4553052 EIE The Specific Precautions

UTFICRIRIETOAECTERAULEA. HIICRIFEEGNRETDIENNHDET,
CNSDARBENREET DL FHENSIEL. SRMIERD 2.E1. 5.MHEE. 6. FEMEYIEREZ R

LW BIEEHEN S D E T,
Fle. HEDZA. & (X(F. FEFHN) DRERERDESH. UTORRETSEETEIERR
SVANANGE I AN

ER=NESE. ERICEITIERZISHE—IanEEA.

While using below following environments or usage of conditions, there might be catsed:some failures.
Once those failures would be caused, characteristics of product would deteriorate@and wouldnot satisfy
their specifications especially 2. Ratings, 5. Climatic Performance and 6..Mechanical Performance.
Additionally in the worst case, there would be some failures or burning-out.

Please do not use NTC thermistors under following environments and conditions.

Murata will not assume any of our responsibility in the case of using below environments.

(1) KD BN DI ZIRDIZ 8D (CHEFE I DEN DS DN
Y5 (CHEPEME Z B DB RE T DBNDH D
High humidity environment, or in close proximity to splashing water.
A water droplet between the outer electrodes needs 10 befavoided completely.

(2) BEM. 2= (CI2,H2S,NH3,SOXNOX &) (@& 5 =N DB DH DR
Corrosive or deoxidizing gas (ClI2, H2S, NH3, SOX, NOX, etc.)

(3) MEREIATDISYIORTIRATNILUITRICT Sy OREHF AT DERAE
Flux cleaning process after soldering process with non-cleaning flux

(4) BRI, 5INHEDHDHIATFET
Volatile or flammable,gas

(5) BB RDZ U \FR
Dusty environment

(6) R (FHUE =NIcZERH
Under vacuumyreducing pressure or high-pressure

(7) 1=K e OB, BRI ICS 5N ENDHBFh
Place with salt water, oils, chemical liquids or organic solvents

(8) IRBNDiEIL UL\FR

High vibration environment

(9) TDABO~®ICHET SR

Other place, that is similar to the above-mentioned environments

AEEH : IBFEAR. BE. BN A-—T>FAR. 23— MRESWVAGNY1IL—23>ED)
(Ex. Resistance abnormality, Short (includes Sn/Ag ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)

et A B O®# F PR NCPO02series
MURATA MANUFACTURING CO., LTD.
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igﬁfl-ﬁiﬂ“ﬁﬂ%o)fi.%?lﬁ The Precautions for resistance measurement

SRRE. BEZRECHCTERENAKES<KELLEFT. (FXRSR) > T, EHIUBRIER (LR
TRIBEREOZEZ/NESKTDIIENERTY ., AFTREREEOEE Z/NE< TR MEITFROE
HDTY,

Outside temperature influences the resistance value of this product, therefore is important to'control
the fluctuation of the environment temperature when measuring the resistance value of this product.

‘POINT1: RFVEMMZF TRV D (C. IEFUBAEZIT>TZEL,
Please measure the resistance value without touching a device and aSubstrate by.hand or
finger directly.

POINT2: HEFUBRIERR—XDRIBRENMOND LD (C, REFEHREL TR,
Please install a thermometer at your measuring area in order to recognize the environmental
temperature.

T5C URL (CCENEZAVWCERATERLU TEDERIDTZE R0,
Murata’s website explains it by using video in following URL:
https://www.murata.com/en-us/products/thermistor/library/demo

(1) |EHUEZ LE
(For Example) Resistance value changes

Murata P/N : NCP15XH103F03RC (Resistance, @25°C :10kQ+/-1%, B-constant : 3380K+/-1%)

25°C fHETIZ 1°C DREZEL THERITEL ¥ 4% Z L LFET
Resistance value change approx.4%.per 1°C difference around 25°C

KQ BE KB 25°C BEZLK
" o > _—b Temp. Resist. Changes
- I = (°0) (k) %
N 20 12.081 20.8%
il = 21 11.628 16.3%
B> 22 11.195 12.0%
. ¥ 488 | 23 10.780 7.8%
i - 24 10.382 3.8%
I s s e N I-J 19% 25 10.000 0.0%
o5 {111 TN B 26 9.634 -3.7%
. i E 27 9.284 7.2%
- 28 8.947 -10.5%
5 i E 29 8.624 -13.8%
g (- 30 8.315 -16.9%
20 21 2 23 24 25 26 21 28 29 30
Temperature ¢
et A B O®# F PR NCPO02series
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C{ER(CH =D TDFZFEIA For users

/\ 3EE CAUTION

1. IR DBIEDBNNHDFIDT. KRABEUT TTERT L.
Applying of a voltage exceeding the specified ‘Maximum voltage’ may causes deterioration.
Please use below the maximum voltage of characteristics of this product.

2. FIRDPRE Limitation of Applications
SRMARE(CEHORR(F. BHEEAREAN TEBI (CEHOBRAARMIT (CFHET . RSSAIREDTH
D, BERMERE - #EE - RE - BIE - T2UNBERESNDIUTO(1)NMS(11)ECORABRNDESE - 14EE
- mEEZRIEITD Ed)‘c FHBDFHADT., BHEEMARELHOBEARAECHRED TSHEASIZE.
The products listed in the product specification(hereinafter the product(s)'is called as the “Product(s)”) are
designed and manufactured for applications specified in the product specification. (hereinafter called as the
“Specific Application”).
We shall not warrant anything in connection with the Products including fitness, performance, adequateness,
safety, or quality, in the case of applications listed in from (1) to (11) written at'below, which may generally
require high performance, function, quality, management of production or safety. Therefore, the Product shall
be applied in compliance with the specific application.

At—. HEGRAERELHEOERBRUNORBEE CCERHENESS. XIEUTDA)MNS5(11)FET
DORETIERESNEEE (AR HERIEEARICHREETNL DD ED (IR *) (X, HHE(EHE
FBIC K> TEHEUIARNAUDERZDMDIEECRT D —HIDEAZEBVVNREITDTTEFRLSZE
L\

WE DISCLAIM ANY LOSS AND DAMAGES ARISING'FROM OR IN CONNECTION WITH THE
PRODUCTS INCLUDING BUT NOT {MITED TO,THE CASE SUCH LOSS AND DAMAGES
CAUSED BY THE UNEXPECTED. ACCIDENT, IN EVENT THAT (i) THE PRODUCT IS APPLIED
FOR THE PURPOSE WHICH IS NOT)SPECIFIED AS THE SPECIFIC APPLICATION FOR THE
PRODUCT, AND/OR (ii) THE PRODUGT IS APPLIED FOR ANY FOLLOWING APPLICATION
PURPOSES FROM (1) TO (11) (EXCEPT THAT SUCH APPLICATION PURPOSE IS
UNAMBIGUOUSLY SPECIFIED AS'SPECIFIC APPLICATION FOR THE PRODUCT IN OUR
CATALOG SPECIFICATION FORMS, DATASHEETS, OR OTHER DOCUMENTS OFFICIALLY
ISSUED BY¥: US*):.

(1) RiZEtkes./ Aircraft equipment

(2) FEIHEES /Aerospace equipment

(3) ABIEHERS / Undersea equipment

(4) | FEFTHIELES~ Power plant control equipment

(5) EEHEER  Medical equipment

(6).. Faixtkes (B EHEE. FIEE. MRfAZE) Transportation equipment (automobiles, trains, ships, etc.)

(7) XB{SSHE2s Traffic signal equipment

(8) PBAE - BHIEHEES / Disaster prevention / Crime prevention equipment

(9) FEEERIBEHRUIEHEZT Industrial data-processing equipment

(10) BREE/BFEHI{EHESS ~ Combustion/explosion control equipment

(11) Tt _LECHeEs L RFDHEs
Equipment with complexity and/or required reliability equivalent to the applications listed in the
above.
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LHRAARSB(CEHOBEARRUNDOAR(CHIE UZHRICDWVWTIE. BERESEEIDH22HHEEZEO -
RIBE - BEtt. FEEBBOEDE IA4—/A (hitps://www.murata.com/contactform ) ETHREWEDE L
=0,

For exploring information of the Products which will be compatible with the particular purpose other than those
specified in the product specification, please contact our sales offices, distribution agents, or trading companies
with which you make a deal, or via our web contact form.

Contact form: https://www.murata.com/contactform

& un(L_ot'D_C(Et\ (MMBANFETOREEIFICHKET - BESNDIBEN DD, ENSEHELYOL, (T
g 7> hECERITERR®ZRSELUTHDET,

*We may design and manufacture particular Products for applications listed in (1) to (11). Provided that, in such
case we shall unambiguously specify such Specific Application in the product specification without any
exception. Therefore, any other documents and/or performances, whether exist or non#exist, shall'not be
deemed as the evidence to imply that we accept the applications listed in (1)40(11).

3. HHRDIHTEBIB(FIRESATNDIZS., BR T CEFEEIDIAERTEFBOAARAIL—232(CLD
> a— MNEEIRETDIENNDDET,
HithF, O—/(—REFRT CERBE I IRARC(HEALBRVTIZE0,
Do not use chip NTC Thermistor for the application that require continuous operation‘under high temperature
condition such as base station or data processing center because it may cause deterioration (Ex. resistance
abnormality, Short circuit) due to Silver electrochemical migrations:

4. J 1 —)Lz—JHEEED{I NN Addition of a Fail-safe function
HERICAN—EBLPARESHECIBEETE. TRKEBIEDZHICTR G (SEY)IRD T —ILtz— TtkEe
IR TR S,

Be sure to add an appropriate fail-safe function to your finished product to prevent a secondary damage in the
unlikely event of an abnormality function or malfunctionin our product.
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5 E DX NOTICE

1. MESIERESIEOBNNHDFEIDT. HEREEHFHE THI ZHEATE,
Use this product within the specified temperature range. Higher temperature may cause deterioration of the
characteristics or the material quality of this product.

2. (FATATEDSBIEDBEND G DFEITDOTHRECDVWTUATOEIIACTEFRE T,
(1),{%.-5-':./%”511 . BAEHERE : -10°C ~ 40°C
IR : 75 %RH T (ZZURELRVWT &)
(2 REHAR : FANFTHLUZITOT, AR 6 4 BUAICTERAT .
BRE. 6 yAZBRDHBE(E. FARMITEZIHERO L. ZERA RS,

(BVREHF : BESEXNBIEOZDEIHRANR (REPIERSE) MFELRNLES(CHREL TS,

Following conditions should be kept in order to avoid deterioration of solderability 6f.outer electrodes and the
characteristics of this products.
(1) Storage Condition:  Temperature: -10°C to +40°C
Humidity: 75 %RH max., without dewing.

(2) Storage Term: Use this product within 6 months after delivery:.
If 6 months or more elapsed, please check the solderability before use.
(3) Storage Place: Do not store this product in corrosive,gas (SOX, Cl, etc.), nor in direct sunlight.

3. FRIFAZS XV TS WO X Solder and Flux
(1) (FATZ | Solder Paste
UDJO—(FARMT  FMBRE LT, FieoYUARARLZERL TLWET,
+ TLF-204G-HFW(Sn:Ag:Cu=96.5Wt%:3.0wt%:0.5wt%) (FAFTEA/ERRE)
Reflow Soldering: For your reference, we are using the solder paste below for any internal tests
of this product.
* TLF-204G-HEW(Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%)
(Manufactured by TAMURA CORPORATION)
(2)7 5w X | Flux
FARRTSYOREOZ > REERT =0
UTFDITSvOR(FMHRE. ERESEDBNNHDOEITOT,. ZHERCRSRNTLIZE,
- B DL ED
- )\O5 > %E 0.1 W% Z X DE0D
- KBEDTSYOR OKBSEDTSYOREG. ORIV IRZIBL. HFEFT1T.
ERRT A TORAREERET . )

Use rosin type flux in soldering process.
Problems with product.characteristics or reliability may occur if the below flux is used.
Please do notiuse below flux.
»Strong)acidic flux
* Flux‘containing exceeding 0.1 wt% halogen and halogenated substances
» Water-soluble flux (*Water-soluble flux can be defined as non rosin type flux including
wash-type flux and non-wash-type flux.

4. FARMITED TS Y I XFFICDVNTIE, RFOFESIEPEBLZEDOENN G OFI DT, ROFBIAIC
/EE,%\ L CFELY,
For removing the flux after soldering, observe the following points in order to avoid deterioration of the
characteristics or any change of the outer electrodes quality.
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(1)#E524+ / Cleaning Conditions

PEAR | Solvent j=E7tF | Dipping Cleaning BE K75/ Ultrasonic Cleaning
0-F01) ¢ — L 38 room temp. : 5 min L max. ¥R Time : 5min BAA max.
>-oropanol FelEor H77 Output 1 20W/L BLF max.
prop 40 °C BUF max. : 2 min A max. iR ER Frequency : 28-40 kHz

« BEREFRTE. EERBRRUBRICHIRIRRARE LUBEVWKDCLTTFE0,
Please keep mounted parts and a substrate from an occurrence of resonance in ultrasenic cleaning.

RS TS Y ORE TERDERICIE. HBHRETOIRNKSICLTTSL,
Please do not clean the products if using a non-washed type flux.

(2)8zK& / Drying
FREITRETV. TSV IRXRGFFEIRDDIESIENKLDICLTT SN,
ARG, BECHEREERCEZBESIETT S0,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

5. 5®RETSZIVIRTIDT, BTRECLDBEDHE, BECLDREFMENLZD., RIFIZOULET
DTEDHRWNCTEFRT U,
Do not give this product a strong press-force nor a mechanical shock:
Such mechanical forces may cause cracking or chipping of this ceramic product.

6. RFIEEDIFESIEDENNH D, Fe. EEABRDRR EBRDSEIT DT, ERANOEUTIFICERL TR
DOFEISEFRELTTFE0,
In your mounting process, observe the following points in order to avoid deterioration of the characteristics or
destruction of this product. The mounting qualityrof thisiproduct may also be affected by the mounting
conditions, shown the points below.

(1) EEZAF / Mounting conditions
OFRERBIE. FALHIFICTEEINSIC EZBRUTHIILTEDFIDOT, EEHESHI COEESE
D EZEERTNDIZAEER (CHFE (CTHEAT =0,
Please mount this product by seldering. When mounted by other methods, such as conductive
adhesives, please contact us in advance.

QEHIERDREXMEERPDIXM CTHEADHZE(F. ERE(FAITHEIN. FALERDON., HERE.
g 1. FAREBETREDTREENRET DI ENEISINE I DO TEHAICEMKEIC TEREDOHERZ
LTRE,

If you useour products under condition different from our recommended condition, we have concerns
of mountability (such as solderbility, solder erosion, solder joint strength, misalignment and solder

explosion) mayyoccur.
Thus, please check the mountability on the actual device in advance.

BREIC RS EDORBRNNHDEITOT, ARBADEIEI—F 1 2D [FHEI <20,
=+ 2O RERIGE. BIENSREBOFECEENIRNC EZ RIS THFEZE Uiz ET3ERL<
AN

Resin coating to this product is not acceptable. In case you need to use a coating material,

please evaluate on actual circuit board and select the suitable one which does not affect both electrical

and mechanical characteristics.
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(2) #2E > > R<Tik / Recommended Land Pattern
SORTEEBEBEUECRKRESTDE. FARRENELRRDBET T, V—AXAM—2REDEERRD
FERERDED. X BIROBIFIREDHZECLD., FYTHENZRADET,
Too large of a land pattern will allow too much solder paste at the mounting points.

This may cause destruction of this product Due to mechanical stress, especially in the case of board
bending.

DL a b c

2, c Reflow Soldering 0.20 0.18 0:23

(Unit : mm)
(3) YU —AFATZENRI / Printing Conditions of Solder Paste
QRALZEM=EESEME) . JJ—ARAIZEH 50 um
Recommendable thickness of solder paste printing shall be 50 ym.

QRALLEER, BZ(CRSRVLDIERCFALZMNESETRE L,
TRICRI I« LY hETZERMELUTHEILTHSDET.
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

E:;;g\\ A~ TILr M
L S 1 | 1

T
electrode
L= 53

_g®
solder 1MBE=T=E
%ﬂ? FAL

QIFARBEENZ VR, FvITEENARITIMMIX L REIKREIRD, FARERENBRIDIZS.
D5V IFERRDIRR E/RDET .
Too much solder will put too much meehanical stress on this product, such stress may cause cracking
or mechanical damage. Also, it'can deteriorate the electrical performance of this product.

(4) (FATTRE E 858 / Allowable Soldering Temperature and Time

ORFARMTORE SR (E REPRHRZIN TR/ T« Ly hESZEERLERDIERICITO TR,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following
graphs.

QT ORI T (FA AT T (E. BEIDL KU FATTBENAEEDRERR E/RDFET,
Excessive soldering conditions may cause dissolution of metallization or deterioration of solder-wetting
on the outer electrode.

QAL ATTA 2 B HE DIRENDIHE (L. BEREN TR Z B /RVMRICEREL TS,
In case of repeated soldering, the total accumulated soldering time should be within the range
shown below figure. (For example, Reflow peak temperature : 260 °C, twice — The total accumulated
soldering time at 260 °C is within 30 s)

(FATCATFEFDIRE 85 / Allowable Reflow Soldering Temp. and Time)
280

. ZIO/ s
£ 2606444
i 26001
8 2r0 / / /
g OV VvV VAV N
IEL 240 // //‘/1 //V//
* 0L A A
220
0O 10 20 30 40 S0 60 70 80 90
Timelsec )
st A B ® OFE PR NCPO02series

MURATA MANUFACTURING CO., LTD.



AEC-Q200
Non Compliance

Document No. JEWB01BR-3700F P18/ 21

(5) U JO—AXTOHER(IATZFFEA | Recommended Temperature Profile for Soldering
OQFRNMAT+TNTI & RFICTSYVINADGENHDFET,
RE. FRARE(. (FATTREE 100 °CAIICIRD K DSITDTFEL,
Insufficient preheating may cause a crack on ceramic body. The difference between preheating
temperature and soldering temperature shall be Max. 100°C.

QRATMITRENRTTDTI & ZFADRBATTENAENRET DHENHDFET,
o T. E—=RE(E. 240°C~260°C DEHHEN(CIRD L DITD TIIZELN,
Insufficient soldering temperature may cause deterioration of solder-wetting on the outer eléctrode.
The soldering temperature of reflow soldering shall be from 240 °C to 260 °C.

ORFATTA T, BEIIREANDREICLDRBUIRNWT T,
Rapid cooling by dipping in solvent or by other means is not recommended.

LEEDHER AT ITREUN TTHERAESNDHE (. ERRETOFHMBZZSS T2 T T,
If you cannot use the above-mentioned conditions, please evaluate if this product is correctly mounted under
your mounting and soldering conditions.

(U ZJ0O—(FATEHTFEAE | Reflow Soldering Condition)

Preheating(in air) Soldering [Gradual cooling
3cI)’ :mmzxﬁ%m(lﬂ FE : 160 £10 °C, 1-2 min
S SN Preheating
& 200 i
S W E—7%7: 240-260 °C, 20s
5
|_

100 / K Soldering

| 1-2min [#20s |

XFATZATEIZAD 2 BN EIC7235E(F  RIEREA(4) BRI R ZB R /RVRICERTEL T TS,
In case of repeated soldering, theé total accumulated soldering time should be within the range shown above
figure (4).
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(6) BECHITDHERXMICL D TE, FRATERVWERRRENELET ENNHDFET,
SHE TR TERUCGHEL TEDFT ., TRLUIDOEERMGTITHEACRDIHE(E. ShillCRHE
PRV EZERLTIZE,
Depending on various conditions for mounting, there might be unpredictable mounting conditions.
Murata evaluates mounted parts in following conditions. If you use parts above below mounting
conditions, please evaluate with your mounting conditions and make sure if there would be no failures.

I8H / ltem At / Conditions
IEC 61249-2-7:2002
BEimE U > SEeRR R ERRIEER
Material of substrate Copper-clad laminates for printed wired board
(B S AMEM IR 485 Glass fabric board epoxy)
5> RTE 6.2ERS> RHE SR
Land dimensions Refer to the 6. (2) Recommended Land Pattern
(FATEEEE 6.(3)7 U —AFATZEIR @=82
Solder heaping amount Refer to the 6.(3) @Printing Conditions of Solder Paste
fEE 35 um
Thickness of copper foil H
=Y NERSY
Thickness of substrate 0.8 mm
(FATCIERE
Solder Paste Sn-3Ag-0.5Cu
BiHE
Substrate dimensions 30 mm x 44 mm

(7) (FATE C TIEIESAH | Reworking Conditions with Soldering Iron

FACT2ERUTFYIZEIET D EaRTEFIT INDHEF. UTORISFRLTTFEL,
The following conditions must be strictly followed using'a soldering iron.

I8H / Item 214 | Conditions
FE ) .
Preheating 150 °C, 1-2 min
[FATECTOCTHRE

Temperature of Iron-tip 280 °C LUF max.

FATEZTDIY K&K
Soldering Iron\Wattage

20 W BLF max.

(FAIZZTD Z TR -
Diameter of Iron-tip ® 3 mm LUF max.

(FATEAT (TS -

Soldering Time 10 s LA max.

ERPIE TSIy ORMIC, BECTENIMBRNT &,

Caution Do not allow the iron-tip to directly touch the ceramic body.

(8)ER{IAR D KTNEFH Printed Circuit Board (PC Board) and Thickness

EIROHT 2 EDHE(CIDFVINENSGIRDDT, HSAINRFZEIR(FR-4)HEZ t 0.8 mm AT
DEMRE EA<STEE 0N,

Since a crack may be caused by mechanical stress like bending, please use a glass epoxy board (FR-4)
or equivalent type and a thickness of 0.8 mm or below.
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(9)3£%(CB8 9 D7F = Notes about solder mounting

NCP02 51 (& 0.4 mm x 0.2 mm B X EFER(T/NEDRETY . BEMAICEIIIRZ ML R Z2Z (T
<IRRDOTWVET, FALRMITERIICIEIALZEDENBS SR TTIBE(E. R, B ML X7 X <ZITP
I<ENDER ERDFET, EMRGEEHFICE. (FATREDE BZ(CRSIRVWEKD /NI —RAK - STEICD
WTEB Ut LTS IZE0,

BEiROME., BECL D> TFYINDEAFERDFET, UIJO-EEFQRETHEEERCAVIEIRETF
v EDBBARGHENAEZT K BRDHE. BEE - IWRICKDFVITEND BERERDEFT, HSAIT WY
FER. HEOHSAT/RFIERICEBH INDIBES. EHFRIBACKDFvVIENDERRE XD aEEHE
NHhET,

CHERICHIED TEBBEROEREZMF TEENREURWC EZTHRIZE,

NCPO02 type is a very small chip component, Size 0.4 mm x 0.2 mm. It is very sensitive to mechanical and
thermal stress. Excess solder fillet height can multiply these stresses and cause chip cfacking. When
designing substrates, take land patterns and dimensions into consideration to eliminate the possibility of
excess solder fillet height.

There is a possibility of chip cracking caused by PCB bending and expansion/contraction,with heat such as
reflow soldering, because stress on a chip changes depending on PCB material and structure. When the
thermal expansion coefficient greatly differs between the board used for mounting and the chip, it will cause
cracking of the chip due to the thermal expansion and contraction. When,the chip is mounted on a fluorine
resin printed circuit board or on a single-layered glass epoxy board, it may also cause cracking of the chip for
the same reason.

Please consider abnormalities in the mounting process in your evaluation.

7. BERDED - IT2HOH T U THBHR L ZHDIND SRV K DRERELE C LT IZE0,
Location on Printed Circuit Board(PC Board)

<EBFa75mE / Component Direction>

AL ADVERT 2HMEICH U TEREEE mEICEL TTF=0,
Locate this product horizontal to the/directioniin which stress acts.

(Worse) (Better)
Uiy rel AN E =117 eNESEH)
(Htm ) (tEmeE)

<ERI U OimATOHF v JHLiE / Mounting Close to Board Separation Line >

Put this product on the PC Board near the Slit, not near the Perforation Holes.
Keep this product on the PC Board away from the Separation Line.

A>C>B>DDIETA ML RZZITPIRADET,
Worst «— "A™-“C"-“B”-“D” — Better

Perforation Holes

—=.~

= >H
W

-
Slit@ / (GD

Separation Line —_—
TIBRER
’hastt A B O® OE PR NCPO02series
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A HFELY Note

1.CEACKRULELUTE. BRICERSNTTKETHIFTHHL TTF S0,
Please make sure that your product has been evaluated in view of your specifications with our
product being mounted to your product.

2 SR SRRSO HAT &N U THERLRNT TS,

You are requested not to use our product deviating from this product specification.

o
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